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Role of the N∗(1535) in the Λ+c → K¯0ηp decay
Ju-Jun Xie1 and Li-Sheng Geng2, ∗
1Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China
2School of Physics and Nuclear Energy Engineering and International Research Center for Nuclei and Particles in the
Cosmos and Beijing Key Laboratory of Advanced Nuclear Materials and Physics, Beihang University, Beijing 100191, China
(Dated: July 18, 2018)
The nonleptonic weak decay of Λ+c → K¯
0ηp is analyzed from the viewpoint of probing the
N∗(1535) resonance, which has a big decay branching ratio to ηN . Up to an arbitrary normal-
ization, the invariant mass distribution of ηp is calculated with both the chiral unitary approach
and an effective Lagrangian model. Within the chiral unitary approach, the N∗(1535) resonance
is dynamically generated from the final state interaction of mesons and baryons in the strangeness
zero sector. For the effective Lagrangian model, we take a Breit-Wigner formula to describe the
distribution of the N∗(1535) resonance. It is found that the behavior of the N∗(1535) resonance in
the Λ+c → K¯
0N∗(1535) → K¯0ηp decay within the two approaches is different. The proposed Λ+c
decay mechanism can provide valuable information on the properties of the N∗(1535) and can in
principle be tested by facilities such as BEPC II and SuperKEKB.
PACS numbers: 13.75.Jz, 14.20.-c, 11.30.Rd
I. INTRODUCTION
Understanding the nature of the N∗(1535) with spin
parity JP = 1/2− has always been one of the most
challenging topics in hadron physics [1, 2]. In classi-
cal constituent quark models, the N∗(1535) is mainly
composed of three valence quarks, and its mass should
be lower than the radial excitation, the N∗(1440), with
JP = 1/2+ [3, 4]. This is the long-standing mass reverse
problem for the lowest spatial excited nucleon states. An-
other peculiar property of the N∗(1535) is that it cou-
ples strongly to the channels with strangeness, such as
ηN and KΛ, which is also difficult to understand in the
naive constituent quark models.
Renouncing the picture of baryons as three-quark
bound states, a different point of view consists in describ-
ing meson-baryon scattering reactions by taking mesons
and baryons as the relevant degrees of freedom at low en-
ergies. Then, baryon excited states manifest themselves
as poles of the meson-baryon scattering amplitude in a
certain Riemann sheet in the complex energy plane. For
example, the unitary extensions of chiral perturbation
theory have brought new light to studies of baryon reso-
nances from meson-baryon interactions [5, 6]. In the chi-
ral unitary coupled-channels approach it was found that
the N∗(1535) resonance is dynamically generated as a
meson-baryon state with its mass, width, and branching
ratios in fair agreement with experiments [7–13]. The
numerical results obtained in those studies differ to some
extent, but it was found that the N∗(1535) resonance
couples strongly to the ηN channel. Furthermore, it cou-
ples more strongly to KΣ and KΛ than to πN [8–13].
In the phenomenological studies, besides the large cou-
pling of the N∗(1535) to ηN , a large value of the cou-
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pling of the N∗(1535) to KΛ is deduced in Refs. [14–16]
by a simultaneous fit to the BES data on J/ψ → pp¯η,
pK−Λ¯ + p¯K+Λ, the COSY data on pp → pK+Λ, and
the CLAS data on γp→ K+Λ reaction. There is also ev-
idence for a large coupling of the N∗(1535) to η′N from
the analysis of the γp→ pη′ reaction [17] and pp→ ppη′
reaction [18], and a large coupling of the N∗(1535) to
φN from the π−p → nφ, pp → ppφ and pn → dφ reac-
tions [19–21].
The above-mentioned strange decay properties of the
N∗(1535) resonance can be easily understood if it con-
tains large five-quark components [14, 22, 23]. Within
the pentaquark picture, the N∗(1535) resonance could
be the lowest L = 1 orbital excited uud state with a
large admixture of [ud][us]s¯ pentaquark component hav-
ing [ud], [us], and s¯ in the ground state. This makes
the N∗(1535) heavier than the N∗(1440) and also gives a
natural explanation of its larger couplings to the channels
with strangeness [24].
Recently, it has been shown that the nonleptonic weak
decays of charmed hadrons provide a useful platform to
study hadronic resonances, some of which are subjects
of intense debate about their nature [25, 26]. For in-
stance, the Λ+c → π+MB weak decays are studied in
Ref. [27] from the viewpoint of probing the Λ(1405) and
Λ(1670) resonances, where M and B stand for mesons
and baryons. In Ref. [28], the πΣ mass distribution
was studied in the Λ+c → π+πΣ decays with the aim
of extracting the πΣ scattering lengths. In Ref. [29],
the a0(980) and Λ(1670) states are investigated in the
Λ+c → π+ηΛ decay taking into account the π+η and
ηΛ final state interactions. The pure I = 1 nature of
the π+η channel is particularly beneficial to the study of
the a0(980) state. The role of the Σ
∗(1380) state with
JP = 1/2− in the Λ+c → ηπ+Λ decay is also studied
in Ref. [30] where the color-suppressed W -exchange di-
agram is considered for the production of the Σ∗(1385)
with JP = 3/2+. In Ref. [31] the role of the exclusive
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FIG. 1: Dominant diagram at the quark level for the charm
quark in the Λ+c decaying into a ud¯ pair and a strange quark.
The solid lines and the wiggly line stand for the quarks and
the W+ boson, respectively.
Λ+c decays into a neutron in testing the flavor symmetry
and final state interaction was investigated. It was shown
that the three body nonleptonic decays are of great inter-
est to explore the final state interactions in Λ+c decays.
Along this line, in the present work, we study the role
of the N∗(1535) resonance in the Λ+c → K¯0ηp decay
by taking the advantage of the strong coupling of the
N∗(1535) to the ηN channel and its large uudss¯ com-
ponent. We calculate the invariant ηp mass distribution
within the chiral unitary approach and an effective La-
grangian model. First, we follow the same approach used
in Ref. [27] to study the Λ+c → π+MB decays, but with
the hadronization of the uud rather than the sud cluster
to get the final ηp and from the sd¯ pair to get the K¯0.
In this respect, the N∗(1535) resonance is dynamically
generated from the final state interaction of mesons and
baryons in the I = 1/2 sector where we have assumed
that the ud di-quark with I = 0 in the Λ+c is a spectator.
Second, we study the Λ+c → K¯0N∗(1535)→ K¯0ηp decay
at the hadron level by taking a Breit-Wigner formula
to describe the distribution of the N∗(1535) resonance
within the effective Lagrangian model. The contributions
from other low-lyingN∗ and Σ∗ resonances are discussed.
Fortunately, it is found that these contributions may not
affect much the results obtained here.
This article is organized as follows. In Sec. II, we
present the theoretical formalism of the decay of Λ+c →
K¯0ηp, explaining in detail the hadronization and final
state interactions of the ηp pair. Numerical results and
discussions are presented in Sec. III, followed by a short
summary in the last section.
II. FORMALISM
As shown in Refs. [27, 29, 32], a Cabibbo allowed mech-
anism for the Λ+c decay is that the charmed quark in Λ
+
c
turns into a strange quark with a ud¯ pair by the weak
interaction as shown in Fig. 1.
In addition to the c quark decay process described
above, in principle one can also have contributions from
internal W -exchange (c + d → s + u) diagrams. As dis-
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FIG. 2: Quark level diagram for the Λ+c → K¯
0MB decay
with the K¯0 emission from the sd¯ pair.
cussed in Refs. [27, 29, 32, 33], these contributions are
smaller than the c decay process. Furthermore, includ-
ing such contributions, the decay amplitudes would be-
come more complex due to additional parameters from
the weak interaction, and we can not determine or con-
strain these parameters at present. Hence, we will leave
these contributions to future studies when more experi-
mental data become available.
A. The N∗(1535) as a dynamically generated state
from meson-baryon scattering
We first discuss the decay of Λ+c to produce the K¯
0
from the sd¯ pair and the insertion of a new q¯q pair with
the quantum numbers of the vacuum, u¯u + d¯d + s¯s, to
construct the intermediate meson-baryon stateMB from
the uud cluster with the assumption that the u and d
quarks in the Λ+c are spectators in the weak decay cor-
responding to the mechanism of Fig. 2. Thus, after the
hadronization these u and d quarks in the Λ+c are part
of the baryon, and the u quark originated from the weak
decay forms the meson. Furthermore, the uud cluster
with strangeness zero is combined into a pure I = 1/2
state
1√
2
|u(ud− du)〉. (1)
Following the procedure of Refs. [27, 29, 32, 34, 35],
one can straightforwardly obtain the meson-baryon states
after the q¯q pair production as
|MB〉 =
√
3
3
|ηp〉+
√
2
2
|π0p〉+ |π+n〉 −
√
6
3
|K+Λ〉, (2)
where we have omitted the η′p term because of its large
mass threshold compared to other channels that we con-
sidered.
After the production of a meson-baryon pair, the final-
state interaction between them takes place, which can be
parameterized by the re-scattering shown in Fig. 3 at the
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FIG. 3: Diagrams for the Λ+c → K¯
0ηp decay: (a) direct K¯0ηp vertex at tree level, (b) final-state interaction of the ηp.
hadronic level for the Λ+c → K¯0ηp decay. The final-state
interaction of MB, in I = 1/2, leads to the dynamical
generation of the N∗(1535) resonance [8, 36]. In Fig. 3,
we also show the tree level diagram for the Λ+c → K¯0ηp
decay.
According to Eq. (2), we can write down the Λ+c →
K¯0ηp decay amplitude of Fig. 3 as [37],
TMB = VP
(√3
3
+
√
3
3
Gηp(Mηp)tηp→ηp(Mηp)
+
√
2
2
Gpi0p(Mηp)tpi0p→ηp(Mηp)
+Gpi+n(Mηp)tpi+n→ηp(Mηp)
−
√
6
3
GK+Λ(Mηp)tK+Λ→ηp(Mηp)
)
, (3)
where VP expresses the weak and hadronization strength,
which is assumed to be a constant and independent of
the final state interaction. In the above equation, GMB
denotes the one-meson-one-baryon loop function, which
depends on the invariant mass of the final ηp system,
Mηp. The meson-baryon scattering amplitudes tMB→ηp
are those obtained in the chiral unitary approach, which
depend also onMηp. Details can be found in Refs. [8, 36].
B. Effective Lagrangian approach and the N∗(1535)
resonance as a Breit-Wigner resonance
On the other hand, because the N∗(1535) has a large
uudss¯ component, it can also be produced via the process
shown in Fig. 4 (a), similar to the P+c states produced
in the Λ0b → K−P+c decay [38]. After the N∗(1535)
is formed with uudss¯, it decays into ηp, which is the
dominant decay channel of the N∗(1535) resonance. We
show the hadron level diagram for the decay of Λ+c →
K¯0N∗(1535)→ K¯0ηp in Fig. 4 (b).
Before going further, we emphasize that the
strangeness component of N∗(1535) can not be guaran-
teed from the decay process shown in Fig. 4. Indeed, the
N∗(1535) can also be produced from the process shown in
Fig. 2, where the sd¯ forms the K¯0, while the N∗(1535) is
constructed from the uud cluster and then it decays into
ηp because of its large coupling to this channel.
The general decay amplitudes for Λ+c → K¯0N∗(1535)
can be decomposed into two different structures with the
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FIG. 4: Quark level diagram for Λ+c → K¯
0N∗(1535) (a) and
hadron level diagram for Λ+c → K¯
0ηp decay (b).
corresponding coefficients A and B,
M = iu¯(q)(A+Bγ5)u(p), (4)
where q and p are the momentum of the N∗(1535) and
Λ+c , respectively. The coefficients A and B for charmed
baryons decaying into ground meson and baryon states,
in general, can be calculated in the framework of the
pole model [39] or within the perturbative QCD ap-
proach [40]. In the present case, because the N∗(1535)
resonance is not well understood in the classical quark
model, the values of A and B in Eq. (4) are very difficult
to be pined down, and we have to determine them with
future experimental data. In this work, we take A = B
and we come back to this issue later.
To get the whole decay amplitude of Λ+c →
K¯0N∗(1535) → K¯0ηp as shown in Fig. 4 (b), we use
the effective Lagrangian density of Refs. [14, 19, 41] for
the N∗(1535)Nη vertex,
LN∗Nη = −igN∗NηN¯ηN∗ + h.c., (5)
where N , η, and N∗ represent the fields of the proton,
the η meson, and the N∗(1535) resonance, respectively.
4The invariant decay amplitude of the Λ+c →
K¯0N∗(1535)→ K¯0ηp decay is
TN
∗
= igN∗Nηu¯(p3, sp)GN∗(q)(A +Bγ5)u(p, sΛ+c ), (6)
where p3 is the momentum of the final proton. The sp
and sΛ+c are the spin polarization variables for the proton
and Λ+c baryon, respectively. The GN∗(q) is the propa-
gator of the N∗(1535), which is given by a Breit-Wigner
(BW) form as,
GN∗(q) = i
/q +MN∗
q2 −M2N∗ + iMN∗ΓN∗(q2)
, (7)
where MN∗ and ΓN∗(q
2) are the mass and total decay
width of the N∗(1535), respectively. We take MN∗ =
1535 MeV as in the PDG [4]. For ΓN∗(q
2), since the
dominant decay channels for the N∗(1535) resonance are
πN and ηN [4], we take the following form as used in
Refs. [42, 43]
ΓN∗(q
2) = ΓN∗→piN (q
2) + ΓN∗→ηN (q
2) + Γ0, (8)
with
ΓN∗→piN (q
2) =
3g2N∗Npi
4π
√
|~pNpi|+m2p +mp√
q2
|~pNpi|, (9)
ΓN∗→ηN (q
2) =
g2N∗Nη
4π
√
|~pNη|+m2p +mp√
q2
|~pNη|. (10)
Here
|~pNpi| =
λ1/2(q2,m2p,m
2
pi)
2
√
q2
, (11)
|~pNη| =
λ1/2(q2,m2p,m
2
η)
2
√
q2
, (12)
where λ is the Ka¨llen function with λ(x, y, z) = (x− y−
z)2−4yz. In the present work, we take g2N∗Npi/4π = 0.037
and g2N∗Nη/4π = 0.28 as used in Ref. [44]. With these
values we can get ΓN∗→Npi = 67.5 MeV and ΓN∗→Nη =
63 MeV if we take
√
q2 = 1535 MeV. In this work, we
choose Γ0 = 19.5 MeV for ΓN∗(
√
q2 = 1535 MeV) = 150
MeV.
In the effective Lagrangian approach, the sum over
polarizations and the Dirac spinors can be easily done
thanks to
∑
sp
u¯(p3, sp)u(p3, sp) =
/p3 +mp
2mp
, (13)
∑
s
Λ
+
c
u¯(p, sΛ+c )u(p, sΛ+c ) =
/p+MΛ+c
2MΛ+c
. (14)
Finally, we obtain
1
2
∑
s
Λ
+
c
∑
sp
|TN∗ |2 = g
2
N∗Nη
2mpMΛ+c |D|2
×
[
(ap · q + bp3 · p+ cMΛ+c )A2+
(ap · q + bp3 · p− cMΛ+c )B2
]
,(15)
with
D = q2 −M2N∗ + iMN∗ΓN∗(q2), (16)
a = 2(p3 · q +mpMN∗), (17)
b = M2N∗ − q2, (18)
c = mp(M
2
N∗ + q
2) + 2MN∗p3 · q, (19)
and
p · q =
M2
Λ
+
c
+M2ηp −m2K¯0
2
, (20)
p3 · q =
M2ηp +m
2
p −m2η
2
, (21)
p3 · p =
(M2
Λ
+
c
+M2ηp −m2K¯0)(M2ηp +m2p −m2η)
2M2ηp
,(22)
with M2ηp = q
2.
C. Invariant mass distributions of the Λ+c → K¯
0ηp
decay
With all the ingredients obtained in the previous sub-
section, one can write down the invariant ηp mass distri-
bution of the Λ+c → K¯0ηp decay as:
dΓ
dMηp
=
1
16π3
mppK¯0p
∗
η
MΛ+c
|T |2 , (23)
where T is the total decay amplitude. The pK¯0 and p
∗
η
are the three-momenta of the outgoing K¯0 meson in the
Λ+c rest frame and the outgoing η meson in the center of
mass frame of the final ηp system, respectively. They are
given by
pK¯0 =
λ1/2(M2
Λ
+
c
,M2ηp,m
2
K¯0
)
2MΛ+c
, (24)
p∗η =
λ1/2(M2ηp,m
2
η,m
2
p)
2Mηp
. (25)
The range of Mηp is
Mmaxηp = MΛ+c −mK¯0 ,
Mminηp = mη +mp.
5III. NUMERICAL RESULTS AND DISCUSSION
In this section, we first show the numerical results
for the dΓ/dMηp with three models: Model I takes
T = TMB; Model II takes T = TN
∗
and ΓN∗ is en-
ergy dependent as in Eq. (8); Model III takes T = TN
∗
and ΓN∗ = 150 MeV as a constant. Next, we will discuss
the impact of the contributions from other N∗ and Σ∗
states.
A. Invariant ηp mass distributions
TABLE I: Masses and spin-parities of the particles studied in
the present work.
State Mass (MeV) Spin-parity (JP )
Λ+c 2286.46
1
2
+
K¯0 497.61 0−
η 547.86 0−
p 938.27 1
2
+
In Fig. 5, we show the ηp invariant mass distribution
obtained with the mass values shown in Table I, where
the solid, dashed and dotted curves represent the numeri-
cal results obtained with Model I, II, and III, respectively.
The results of Model I are obtained with VP = 1 MeV
−1.
The results of Model II with A = B = 45.2 and Model
III with A = B = 47.4 are normalized to the peak of
Model I.
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FIG. 5: Invariant ηp mass distribution for the Λ+c → K¯
0ηp
decay. The solid, dashed, and dotted curves represent the
results obtained in Model I, II, and III, respectively.
For Model I, a peak around 1524MeV corresponding to
the N∗(1535) resonance can be clearly seen as in Refs. [8,
36]. The peaks of Model II and III move to 1532 and 1553
MeV, respectively. The peak position of Model II is very
close to the central value, 1535 MeV, estimated in the
PDG [4] for the N∗(1535). The peak position of Model
I is also close to the value 1535 MeV, but with a narrow
width. For Model III where a constant decay width of
the N∗(1535) is used, the peak position moves 20 MeV
away from the Breit-Wigner mass 1535 MeV. Besides,
the resonant shapes of Model II and III are broader than
the result of Model I.
Because the mass of the N∗(1535) is close to the ηN
threshold and has a large coupling to this channel, the
approximation of a BW form with a constant width is not
very realistic [14]. We should take the coupled channel
BW formula as in Eq. (8), which will reduce the BW
mass of the N∗(1535) [14].
From the results of Model I and II shown in Fig. 5, we
see that these two different descriptions of the N∗(1535)
resonance give different invariant ηp mass distributions.
The findings here are similar to that obtained in Refs. [15,
20]. For the N∗(1535), the amplitude square obtained
with the chiral unitary approach does not behave like an
usual BW resonance, even at the peak position (see Fig.
1 of Ref. [15]). It is expected that future experimental
measurements may test our model predictions and clarify
this issue.
One might be tempted to think that the discrepancy
between Model I and II (or III) is due to the inclusion
of the p-wave contribution for Model II and III shown in
Eq. (4) with the B term. We have explored such a possi-
bility from the comparison of the contributions of the A
and B terms. For doing this, we first rewrite dΓ/dMηp
for Model II and III as,
dΓ
dMηp
= f1A
2 + f2B
2. (26)
Then we define the ratio R as
R =
f2B
2
f1A2
=
f2
f1
. (27)
In the last step, we have taken A = B.
In Fig. 6 we show the numerical results for R as a
function of Mηp. We see clearly that R is less than 2.8
percent for the whole possible Mηp in the Λ
+
c → K¯0ηp
decay. This means that the contribution of the p-wave
B term is rather small in comparison with the contri-
bution from the s-wave A term and can be neglected
safely. This study provides further support for the fac-
torization scheme of the hard process (the weak decay
and hadronization) for Model I where only the s-wave
contribution is considered between any two particles of
the final K¯0ηp. Such a factorization scheme seems to
work fairly well in the present case.
It should be noted that the B term is very small com-
pared with the A term, which is tied to the fact that we
take A = B. A model independent calculation of the
values of A and B is most welcome and will ultimately
test our model calculations.
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FIG. 6: Ratio R of the B and A terms as a function of the
ηp invariant mass.
B. Contributions from other processes
Up to now, we have considered only the contribution
from N∗(1535), while the contributions from other nu-
cleon resonances, such as, N∗(1650)1
2
−
, N∗(1710)1
2
+
,
and N∗(1720)3
2
+
, are not taken into account. The
N∗(1710) and N∗(1720) decay into ηp in p-wave and the
decay of Λ+c → K¯0N∗(1710) and Λ+c → K¯0N∗(1720)
have very limited phase space, hence, their contributions
should be much suppressed.
It is interesting to note that both N∗(1535) and
N∗(1650) are dynamically generated from the analysis
of the s-wave πN scattering [7, 9]. We list the results
obtained in Refs. [7, 9, 10, 12, 13] for N∗(1535) and
N∗(1650) in Table II, where we show also the BW mass
and width, branching ratios to πN and ηN of N∗(1535)
and N∗(1650) that are estimated by PDG [4] for com-
parison. We see that the N∗(1650) and the N∗(1535)
are much separated in mass [7, 9]. Therefore, the con-
tribution from N∗(1650) will not overlap too much with
that from N∗(1535). Furthermore, the branching ratio
of N∗(1650) to ηN is very small compared with the one
to πN . We thus conclude that the contribution from
N∗(1650) to the invariant ηp mass distribution is small
or at least it will not change too much the numerical re-
sults shown in Fig. 5 even if it has a sizable contribution.
On the other hand, there should be also contribu-
tions from Σ∗ resonances that have significant branch-
ing ratio to K¯0p. Those Σ∗ resonances are: Σ∗(1660)1
2
+
,
Σ∗(1670)3
2
−
, and Σ∗(1750)1
2
−
. We show the Dalitz plot
for the Λ+c → K¯0ηp decay in Fig. 7. In the N∗(1535)
energy region, the Dalitz plot overlaps with these Σ∗
resonances from 1600 to 1800 MeV in the K¯0p chan-
nel, which may make the analysis of N∗(1535) difficult.
TABLE II: Mass (MR) and width (ΓR) for N
∗(1535) and
N∗(1650) found in Refs. [7, 9, 10, 12, 13]. The masses and
widths from Ref. [4] are deduced from a Breit-Wigner fit. The
values of masses and widths are given in MeV.
Reference N∗(1535) N∗(1650)
MR ΓR MR ΓR
[7] 1496.5 ± 0.4 83.3 ± 0.7 1684.3 ± 0.7 194.3 ± 0.8
[9] 1506 280 1692 92
[10, 11] 1556 94 1639 76
[12] 1504 110 1668 56
1673 134 a
[13] 1508.1 90.3 1672.3 158.2
[4] 1535 ± 10 150± 25 1655± 15 140± 30
Br(→ piN) 35 ∼ 55% 50 ∼ 70%
Br(→ ηN) 32 ∼ 52% 14 ∼ 22% b
aA twin pole structure for N∗(1650) is obtained in Ref. [45].
bThis value is quoted in PDG [4], but it is originally taken from
Ref. [46] which is derived from a multichannel partial wave analysis
of pion and photo-induced reactions off protons. On the other hand,
from the coupled-channel analysis of η meson production including
all recent photo-production data on the proton, the value of 1±2%
is obtained in Ref. [47] and of 1.4% in Ref. [48].
Fortunately, the Σ∗(1660)1
2
+
and Σ∗(1670)3
2
−
decay into
K¯0p in p-wave and D-wave, respectively. These contri-
butions will be suppressed because of the higher partial
waves involved. For the Σ∗(1750)1
2
−
, it decays into K¯0p
in s-wave. However, it lies in the kinematic end-point
region and therefore the decay of Λ+c → ηΣ∗(1750) has a
relative small phase space.
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FIG. 7: Dalitz plot for M2ηp and M
2
K¯0p in the Λ
+
c → K¯
0ηp
decay. The N∗(1535) energy is shown by the vertical dotted
line, which the horizontal band represents the masses of Σ∗
states from 1600 to 1800 MeV.
7In summary, the contributions from other N∗ and Σ∗
resonances should be small compared with the contribu-
tion from the N∗(1535), and we expect that their con-
tributions will not change much the model predictions
presented in the present work. On the other hand, if
future experimental measurements provide enough data
to disentangle the contributions from these resonances,
one can also study them. It should be kept in mind that
our study made some assumptions and hence it can be
improved once more data become available.
IV. CONCLUSIONS
In the present work we have studied the invariant ηp
mass distribution in the Λ+c → K¯0ηp decay to better
understand the N∗(1535) resonance. First, we employed
the molecular picture where the N∗(1535) is dynamically
generated from the meson-baryon interaction. In such a
scenario, the weak interaction part is dominated by the
c quark decay process: c(ud) → (s + u + d¯)(ud), while
the hadronization part takes place by the uud cluster
picking up a qq¯ pair from the vacuum and hadronizes
into a meson-baryon pair, while the sd¯ pair from the
weak decay turns into a K¯0. The following final state
interactions of the meson-baryon pairs are described in
the chiral unitary model that dynamically generates the
N∗(1535) resonance in the I = 1/2 sector. Second, we
studied the Λ+c → K¯0N∗(1535) → K¯0ηp decay with a
Breit-Wigner formula to describe the distribution of the
N∗(1535) in the effective Lagrangian model. The above
two descriptions for theN∗(1535) resonance give different
invariant ηp mass distributions. Furthermore, we showed
in a qualitative way that the contributions from other N∗
and Σ∗ resonance are relatively small and will not affect
much the results obtained in the present study.
On the experimental side, the decay mode Λ+c →
K¯0ηp has been observed [4, 49] and the branching ratio
Br(Λ+c → K¯0ηp) is determined to be (1.6± 0.4)%, which
is one of the dominant decay modes of the Λ+c state. For
the decay of Λ+c → K¯0ηp, the final ηp is in pure isospin
I = 1/2. Hence, this decay can be an ideal process to
study the N∗(1535) resonance, which has a large branch-
ing ratio to ηN and decays into ηN in s-wave. Future
experimental measurements of the invariant ηp mass dis-
tribution studied in the present work will be very helpful
to test our model calculations and constrain the prop-
erties of the N∗(1535) resonance. For example, a cor-
responding experimental measurement could in principle
be done at BESIII [50] and Belle.
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